Thanks to its characteristics, vitamin C (L-ascorbic acid) belongs to very efficient antioxidants. It acts as an anticarcinogen and lowers the risk of cardiovascular diseases. When an organism is properly supplied with the vitamin, brain activity gets increased and neuromuscular reactions get faster (Pokluda, 2006) . The antioxidant effects of vitamin C have been subject to many scientific studies. Byers a Perry (1992) imply that vitamin C prevents cancer, inhibiting creation of nitroso compounds in stomach and stimulating immunity system.
The small field experiment with broccoli was established in the territory of the Botanical garden of the Slovak University of Agriculture in Nitra in 2008. Medium late broccoli variety TIBURON F1 was included in the experiment. It forms dense, dark green florets and it is suitable for summer and autumn growing (vegetation period of 82 days).
The broccoli seeds were sown on May 26, 2008 , in the outdoor area of the Department of Vegetable Production. The nursery plants were planted on June 24, 2008, having 2-4 first leaves at that time. An experiment field had an area of 2.25 m 2 . As there was fourfold replication, the area of one experiment variant was 9 m 2 . In a replication, 9 plants were planted into 0.5 × 0.5 m spacing.
In the field experiment, effect of four nutriotion variants on vitamin C content, sulforaphane content and yield of broccoli florets was investigated. The nutrition variants are characterized in the The small field experiment with broccoli (variety ‚Tiburon F1') was established in The Botanical Garden of Slovak University of Agriculture in Nitra. In this experiment, we investigated the effect of four variants of nutrition on the broccoli yield, content of sulforaphane and vitamin C in broccoli florets. The first variant of nutrition was a control one -without application of fertilizers. The second one was fertilized at nitrogen level 200 kg.ha ). The highest amount of sulforaphane was also determined in variant 4 -50.93 mg.kg -1 of fresh matter. However, this value did not represent significant increase of sulforaphane content compared to the control variant. The highest content of vitamin C was determined in variant 2 (585.78 mg.kg -1 of fresh matter). In this variant, we achieved significant increase of vitamin C content in comparison with the control variant. Thus, by application of nitrogen and sulphur nutrition, we reached significant increase of broccoli yield compared to the control variant. At the same time, the applied nutrition assisted to enhanced accumulation of sulforaphane and vitamin C in broccoli florets. Table 1 ). The DASA 26/13 fertilizer was applied on June 6, 2008, i.e. three weeks before the planting. The LAD27 fertilizer was applied twice -July 17, 2008 (50% of the LAD27 dose) and August 5, 2008 (50 % of the LAD27 dose), i.e. 3 and 6 weeks after the planting. As the content of P and K was adequate to the broccoli growing requirements (40 kg P.ha ), these elements were not applied. Within the basic soil preparation, 30 t.ha -1 of stable manure were ploughed into the soil in autumn 2007.
Protection from weeds was mechanical -manual hoeing. Protection from plant diseases was not necessary as the health condition of broccoli was good. In order to prevent pests intrusion, the following chemicals were used: Actellic 50 EC, Actara 25 WG, Pirimor 50 WG, Decis EW 50 and Karate Zeon 5 SC.
The broccoli florets were harvested gradually, since August 15, 2008 to September 9, 2008, the whole yield consisting of four partial harvests. The content of sulforaphane was evaluated with help of modified HPLC method according to Sivakumara et al. (2007) (1) zdroje variability, (2) súčet štvorcov, (3) stupne voľnosti, (4) priemer štvorcov, (5) F hodnota, (6) pravdepodobnosť, (7) varianty, (8) opakovania, (9) reziduál, (10) spolu (1) zdroje variability, (2) súčet štvorcov, (3) stupne voľnosti, (4) priemer štvorcov, (5) F hodnota, (6) pravdepodobnosť, (7) obsah sulforafanu, (8) obsah vitamínu C, (9) varianty, (10) opakovania, (11) reziduál, (12) spolu Miroslav Šlosár, Anton Uher, Nina ČeKeY
The objective of the research was to determine the influence of nitrogen and sulphur nutrition on yield, sulforaphane and vitamin C content in broccoli. The yield of broccoli florets significantly increased under the influence of applied nutrition in comparison with the unfertilized control variant; the rate of broccoli yield increase varied from 24.7% (variant 2) to 27.5% (variant 4). The highest broccoli yield was reached in variant 4 -27.87 t.ha -1 , which means that compared to variant 1, the yield was 6.01 t.ha -1 higher. All monitored variants with applied nutrition marked significant differences in the yield parameter, compared to the control variant.
The outcomes of the research confirm the widely known fact that application of nitrogen fertilizers can significantly increase yields of crops (Varga, Ložek a Ducsay, 2004; Babik a Elkner, 2002) .
The sulforaphane content in broccoli florets varied from 48.43 to 50.93 mg.kg -1 of fresh mater, its content in the variants increasing as follows: 1 < 2 < 3 < 4. The highest sulforaphane content was reached in variant 4 (50.93 mg.kg -1 of fresh matter). The increase of sulforaphane content compared to the control variant reached 2.5 mg.kg -1 of fresh matter, which stands for increase of 5.2 %. Though, it is not a statistically significant increase (Tabuľka 5). Thus, applied nutrition tend to cause higher accumulation of sulforaphane in broccoli florets, while the variant with applied sulphur marked higher sulforaphane content than the variant with applied nitrogen and the control variant.
The applied nitrogen and sulphur nutrition caused increase of vitamin C content; its content in the variants increasing as follows: 1 < 3 < 4 < 2. The variant 2 with applied nitrogen marked significant increase of vitamin C by 19 % (Table 6 ) compared to variant 1. The variants 3 and 4 also recorded increased vitamin C content compared to variant 1 -by 7.1 % and 8 %, respectively. This result does not confirm the argument that the application of nitrogen fertilizers cause decrease of vitamin C content in broccoli florets (Lisiewska and Kmiecik, 1996; Karitonas, 2002) . On the other hand, the hypothesis saying that the optimization of nutrients doses can contribute to increased production of vitamin C (Ducsay a Varga, 2001 ).
Conclusion
The small field experiment was established in the Botanical garden of the Slovak University of Agriculture in Nitra in 2008. The effects of differentiated nutrition on broccoli yield and contents of sulforaphane and vitamin C in broccoli florets were evaluated in the experiment. All monitored nutrition variants marked significantly higher yields of broccoli florets compared to the control variant. The highest broccoli yield was recorded in variant 4 -applied nitrogen combined with sulphur in ratio N : S = 200 : 60 kg.ha -1
. In this variant, the yield reached 27.87 t.ha -1 , which means the increase of the yield by 27.5 % compared to the unfertilized control variant. The highest sulforaphane content was also reached in variant 4 -50.93 mg.kg -1 of fresh mater; compared to the control variant, the increase of sulforaphane reaches 5.2 %. The highest vitamin C content was recorded in variant 2 (585.78 mg.kg -1 of fresh matter), which means the significant results and discussion Based on the outcomes it can be stated that application of nitrogen and sulphur nutrition substantially increased broccoli yield and also contributed to increased accumulation of sulforaphane and vitamin C in broccoli florets.
The experiment was financed in the framework of project VEGA 1/4408/07 titled "Environmental risks of climate chage effect on quality and yield of selected vegetable crops". This way, the authors want to thank the Department of Herbology and Sustainable Agriculture for assistance and cooperation on laboratory analyses. . Na všetkých variantoch výživy sa úroda ružíc brokolice preukazne zvýšila v porovnaní s kontrolou. Najvyššia úroda ružíc brokolice bola dosiahnutá na variante 4 -27,87 t.ha -1 . Najväčšie množstvo sulforafanu bolo taktiež zistené vo variante 4 -50,93 mg.kg -1 čerstvej hmoty. Táto hodnota však nepredstavovala preukazné zvýšenie obsahu sulforafanu oproti kontrolnému variantu. Najväčší obsah vitamínu C bol dosiahnutý na variante 2, pričom sme zaznamenali preukazné zvýšenie obsahu vitamínu v porovnaní s kontrolou. A teda, aplikáciou dusíkatej a sírnatej výživy sme dosiahli preukazné zvýšenie úrody oproti kontrolnému variantu, ale zároveň aplikovaná výživa prispela k zvýšenej kumulácii sulforafanu a vitamínu C v ružiciach brokolice. kľúčové slová : brokolica, výživa, úroda, sulforafan, vitamín C, dusík, síra 
